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(57)Abstract: 

PROBLEM TO BE SOLVED: To connect a drive 
circuit for split-driving an organic display of a passive 
matrix drive type organic EL display and the display 
panel, without incurring thermal damage to the organic 
EL element. 

SOLUTION: An organic EL display panel 10 and a 
split-drive circuit 50 are positioned in place so that a 
connecting terminal 56 of the anode side of the split- 
drive circuit 50 may be jointed to the lead-out wiring 
22 of the transparent anode electrode 14 side and a 
connecting terminal 58 of the cathode side may be 
jointed to the lead-out wiring 26 of the cathode 
electrode 1 6 side. The connecting terminals 56, 58 
and the lead-out wirings 22, 26 are connected 
respectively by soldering. Since the soldering is 
performed at the position remote from an organic EL 
layer 18, the heat at the time of soldering is not 
conducted to the organic EL layer 18 directly and the 
thermal damage to the organic EL layer 1 8 is greatly 
reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive circuit connection method of the organic electroluminescence display which carries out 
[ that the step which carries out extended formation to the part which separated from this organic- 
electroluminescence layer from drawer wiring which is the drive circuit connection method of the organic 
electroluminescence display which joins by solder respectively two electrodes whose organic- 
electroluminescence layers are pinched to the connection terminal of a drive circuit through drawer wiring, and 
is located on said organic-electroluminescence layer among said drawer wiring, and the step which set at least to 
the extension of this drawer wiring and join by solder to said connection terminal are included, and ] as the 
description. 

[Claim 2] The drive circuit connection method of the organic electroluminescence display according to claim 1 
characterized by including the step which carries out multilayering formation of the drawer wiring by which 
extended formation is carried out at least among said drawer wiring with a different conductive ingredient. 
[Claim 3] The organic electroluminescence display characterized by having set at least to the extension of this 
drawer wiring and joining said connection terminal by solder while carrying out extended formation of the 
drawer wiring which is the organic electroluminescence display which joins by solder respectively two 
electrodes whose organic electroluminescence layers are pinched to the connection terminal of a drive circuit 
through drawer wiring, and is located on said organic electroluminescence layer among said drawer wiring to 
the part from which it separated from this organic electroluminescence layer. 

[Claim 4] The organic electroluminescence display according to claim 3 characterized by the structure which 
multilayered drawer wiring by which extended formation is carried out at least among said drawer wiring with a 
different conductive ingredient. 

[Claim 5] The organic electroluminescence display according to claim 3 to which said drive circuit is 
characterized by carrying out the division drive of said organic electroluminescence display by the passive 
matrix method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention still more specifically relates to amelioration of the connection wiring 
structure of an organic electroluminescence display panel and a drive circuit about the organic 
electroluminescence display and its drive circuit connection method of the passive matrix method which mounts 
a drive circuit in an organic electroluminescence (Electro luminescence) display panel. 
[0002] ^ 

[Background of the Invention] In recent years, the display using an organic EL device is collecting limelights as 
a display of the next generation which can satisfy the demand of the reduction in a tooth space, high brightness, 
a low power, etc. However, in order to attain utilization, a raise in the life of an organic electroluminescence 
thin film, improvement in luminous efficiency, highly-minute-izing of a screen, and also big-screen-izing are 
required. It is necessary to devise especially about big screen-ization of an organic electroluminescence display 
not only to development of high brightness and the organic electroluminescence thin film material of high 
luminous efficiency but to the wiring connection technique between the drive method of a display, a drive 
circuit, and a display. 

[0003] The example of the organic electroluminescence display of a passive matrix (simple matrix) drive 
method is shown in drawing 5 . First, the example of this drawing (A) is an example which established the drive 
circuit 902 in the tooth back of the organic electroluminescence display panel 900. A sequential drive current is 
supplied to the organic EL device of the organic electroluminescence display panel 900 by the drive circuit 902. 

[0004] Although the distance of a transparent electrode will become long if it is going to obtain the thing of a 
big screen by such passive matrix drive method, for the voltage drop by the sheet resistance of a transparent 
electrode ingredient, the driver voltage of the organic EL device in near middle of the screen falls, and sufficient 
brightness is not obtained. Then, as shown in drawing 5 (B), the approach of carrying out the division 
configuration of the drive circuit 902 at 902A-902D, and carrying out the division drive of the organic 
electroluminescence display panel 900 is proposed (application for patent No. 263628 [ 2000 to ]). 
[0005] By the way, as shown in drawing 6 , it is necessary to pull out wiring on an organic EL device and to 
join to a drive circuit with solder by such division drive method. Drawing 6 shows the main cross sections of the 
organic EL device which constitutes the organic electroluminescence display panel 900, and the transparence 
anode electrode 912 is first formed on the principal plane of a glass substrate 910 at the longitudinal direction of 
drawing. Next, while forming an insulator layer 914 on the transparence anode electrode 912, a part is removed 
and the organic electroluminescence layer 916 is formed in this part. The organic electroluminescence layer 916 
has a laminated structure of an electronic transportation layer, a luminous layer, and a hole transportation layer. 
In addition, the laminated structure which made other layers serve a double purpose also has one of layers. 
[0006] On the organic electroluminescence layer 916, the cathode electrode 918 is formed to a space 
perpendicular direction. That is, the cathode electrode 918 is formed in the direction which intersects 
perpendicularly with the transparence anode electrode 912 mentioned above, and the organic 
electroluminescence layer 916 is formed in those intersections. The insulator layer 920 is formed on the cathode 
electrode 918. 

[0007] The transparence anode electrode 912 mentioned above is connected to the drawer wiring 924 by the 
plug 922 which penetrates insulator layers 914 and 920. Moreover, the cathode electrode 918 is connected to the 
drawer wiring 928 by the plug 926 which penetrates an insulator layer 920 on the organic electroluminescence 
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layer 916. On the other hand, the drive circuit 902 has the composition that the drive circuit IC 932 was formed 
on the substrate 930, and the connection terminal 934 by the side of the anode of the drive circuit IC 932 and the 
connection terminal 936 by the side of a cathode have structure exposed to the rear face of a substrate 930. 
[0008] Alignment of the drive circuit 902 is carried out on the organic electroluminescence display panel 900, 
the connection terminal 934,936 is joined to the drawer wiring 924,928, respectively, and both are stuck. That 
is, by preparing a pewter for an applicable part beforehand, for example, performing reflow processing, the 
connection terminal 934,936 is joined to the drawer wiring 924,928, respectively, and the drive circuit 902 is 
mounted in the organic electroluminescence display panel 900. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with the above background techniques, since the heat at 
the time of joining a connection terminal to wiring is transmitted to the organic electroluminescence layer 916 
through a plug 926 and the cathode electrode 918 with a pewter, there is a possibility that the organic 
electroluminescence layer 916 may receive damage thermally. Since especially the organic electroluminescence 
layer 916 is the organic substance, it tends to receive thermal damage. 

[0010] This invention is what noted the above point, and sets it as the purpose to offer the organic 
electroluminescence display which can be performed good, and its drive circuit connection method, without 
being accompanied by thermal damage of as opposed to an organic EL device for connection with the drive 
circuit and display panel which carry out the division drive of the organic electroluminescence display of a 
passive matrix drive method. 
[0011] 

[Means for Solving the Problem] In order to attain said purpose, it is characterized by to set at least to the 
extension of this drawer wiring and to join by solder to said connection terminal, while it carries out extended 
formation of the drawer wiring located on said organic-electroluminescence layer among said drawer wiring to 
the part from which it separated from this organic-electroluminescence layer, in case this invention joins 
respectively by solder two electrodes whose organic-electroluminescence layers of an organic 
electroluminescence display are pinched to the connection terminal of a drive circuit through drawer wiring. 
[0012] According to this invention, by the part from which it separated from the organic electroluminescence 
layer, since a soldered joint for drawer wiring of an electrode and the connection terminal of a drive circuit is 
performed, the heat at the time of a soldered joint is not directly transmitted to an organic electroluminescence 
layer. For this reason, the thermal effect to an organic electroluminescence layer comes to be mitigated. The 
above and other purposes of this invention, the description, and an advantage will become clear from the 
following detailed explanation and an accompanying drawing. 
[0013] 

[Embodiment of the Invention] <Operation gestalt 1> .... The gestalt of operation of this invention is hereafter 
explained to a detail. First, the operation gestalt 1 is explained, referring to drawing 1 - drawing 3 . In drawing 
2 , the situation of the flat surface of this operation gestalt is shown, and as an arrow head FA shows, it has at it 
structure which sticks the division drive circuit 50 on the organic electroluminescence display panel 10. The 
organic electroluminescence display of a big screen is constituted by joining two or more organic 
electroluminescence display panels 10. 

[0014] On the substrate 12 of the organic electroluminescence display panel 10, many transparence anode 
electrodes 14 are formed in parallel, and many cathode electrodes 16 are formed in the direction which 
intersects perpendicularly with this in parallel. And the organic electroluminescence layer 18 is formed in the 
intersection of these transparence anode electrode 14 and the cathode electrode 16. 

[0015] The plug 20 is formed in the proper part to which the transparence anode electrode 14 does not lap with 
the organic electroluminescence layer 18 or the cathode electrode 16, respectively, and laminating formation of 
the drawer wiring 22 is carried out at the plug 20. Moreover, the plug 24 is formed in the part to which the 
organic electroluminescence layer 18 laps with the cathode electrode 16, respectively, and laminating formation 
of the drawer wiring 26 is carried out at the plug 24. Connection between the organic electroluminescence 
display panel 10 and the division drive circuit 50 is made with these drawers wiring 22 and 26. 
[0016] Becoming like drawin &l , if the principal part in alignment with #A-#A of drawing 2 is shown, the cross 
section at the time of the lamination of the organic electroluminescence display panel 10 and the division drive 
circuit 50 becomes like drawin gJL . In these drawings, a transparent glass substrate is used as a substrate 12, for 
example. The light of the organic electroluminescence layer 18 is injected from this substrate 12 side. As a 
transparence anode electrode 14, transparence electrical conducting materials, such as ITO, are used, for 
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example. An insulating layer 30 is for insulating the transparence anode electrode 14 from other layers, for 
example, Si02 (silicon oxide) film etc. is used. Although an insulating layer 30 is formed in the whole principal 
plane of a substrate 12, the formation part of the organic electroluminescence layer 18 is removed. And the 
organic electroluminescence layer 18 is formed in this removal part. 

[0017] The organic electroluminescence layer 18 is good as various kinds of well-known configurations. For 
example, it has structure which carried out the laminating of the electronic transportation layer by the luminous 
layer by the hole (electron hole) transportation layer by m-MTDATA etc., alpha-NPD, etc., Alq3, etc. to the 
order. Of course, one of layers may make other layers serve a double purpose. The cathode electrode 16 is 
formed on such an organic electroluminescence layer 18. As a cathode electrode 16, aluminum is used, for 
example. In addition, the cathode electrode 16 and the transparence anode electrode 14 are insulated by the 
insulating layer 30. On the cathode electrode 16, laminating formation of the insulating layer 32 is carried out 
further. As an insulating layer 32, the SiN (silicon nitride) film is used, for example. 

[0018] The plug 20 is connected to the transparence anode electrode 14 mentioned above. A plug 20 forms a 
hole in the insulating layers 30 and 32 of the part where the transparence anode electrode 14 does not lap with 
the organic electroluminescence layer 18 and the cathode electrode 16, and is obtained by filling this up with a 
conductor. Moreover, the plug 24 is connected to the cathode electrode 16. A plug 24 forms a hole in the 
insulating layer 32 of the part where the organic electroluminescence layer 18 laps with the cathode electrode 
16, and is obtained by filling this up with a conductor. As these plugs 20 and 24, the cascade screen of 
nickel/ Au is used, for example. 

[0019] Furthermore, the drawer wiring 22 is formed on the plug 20 mentioned above, and the drawer wiring 26 
is formed on a plug 24. At this time, extended formation of the drawer wiring 26 is carried out with this 
operation gestalt to the laminating part of the insulating layers 30 and 32 from which it separated or it separated 
from on the organic electroluminescence layer 18. The cascade screen (a lower layer is nickel and the upper 
layer is Au) of nickel/Au is used also for these drawer wiring 22 and 26. 

[0020] On the other hand, the division drive circuit 50 has the composition that the drive circuit IC 54 was 
formed on the substrate 52, and the connection terminal 56 by the side of the anode of the drive circuit IC 54 
and the connection terminal 58 by the side of a cathode have structure exposed to the rear face of a substrate 52. 

[0021] Such a division drive circuit 50 is stuck on the organic electroluminescence display panel 10 as an arrow 
head FB shows to drawing 3 . That is, alignment of the drive circuit 50 is carried out on the organic 
electroluminescence display panel 10. That is, alignment is carried out so that the connection terminal 56 by the 
side of an anode may join to the drawer wiring 22 by the side of an anode and the connection terminal 58 by the 
side of a cathode may join to the drawer wiring 26 by the side of a cathode. At this time, a pewter is dished up 
to either the connection terminals 56 and 58 or the drawer wiring 22 and 26, and where [ said ] alignment is 
carried out, a pewter is heated for the division drive circuit 50 to the organic electroluminescence display panel 
10, and reflow processing is performed to it. By this, the connection terminals 56 and 58 join to the drawer 
wiring 22 and 26, respectively, the division drive circuit 50 to the organic electroluminescence display panel 10 
sticks, and ****** is performed. 

[0022] By the way, by this operation gestalt, soldering by the side of a cathode is performed in this case by the 
part from which it separated from the organic electroluminescence layer 18. Soldering is performed in the 
location distant by the distance L specifically shown in drawing 1 as compared with the conventional technique 
mentioned above, and the heat at the time of soldering does not get across to the direct organic 
electroluminescence layer 18. For this reason, damage on the organic electroluminescence layer 18 by the heat 
at the time of soldering comes to be reduced sharply. 

[0023] As the sample was produced and mentioned above with regards to this operation gestalt, when sticking 
the division drive circuit, there was no peeling by the soldered joint section, and the current and the voltage 
characteristic, and brightness and a current characteristic of the organic electroluminescence layer 1 8 were the 
same as that of soldered joint before. 

[0024] <Operation gestalt 2> The operation gestalt 2 of this invention is explained referring to next drawing 
4 . In addition, the same sign is used for the component which corresponds like the operation gestalt 1 
mentioned above. With this operation gestalt, it differs as compared with the operation gestalt mentioned above 
in that the phenol resin film was used instead of Si02 film as a lower insulating layer 80. Phenol resin may 
show aging with the heat at the time of a soldered joint. So, with this operation gestalt, in order to avoid un- 
arranging according to this aging, as shown in drawing 4 , in the lower part of the pewter connection part 58 by 
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the side of a cathode, i.e., a connection terminal, it has structure which removed the insulating layer 80. That is, 
in the lower part of the connection terminal 58, the insulating layer 32 is in contact with the transparence anode 
electrode 14, and it has structure in which an insulating layer 32 and the drawer wiring 26 were dented. By this 
depression part, the connection terminal 58 by the side of the drive circuit 50 is joined to the drawer wiring 26 
with a pewter. 

[0025] As the sample was produced and mentioned above with regards to this operation gestalt, when sticking 
the division drive circuit, there was no peeling by the soldered joint section like said operation gestalt, and the 
current and the voltage characteristic, and brightness and a current characteristic of the organic 
electroluminescence layer 18 were the same as that of soldered joint before. 

[0026] It is possible for there to be many operation gestalten in this invention, and to change to Oshi based on 
the above indication. For example, the following is also contained. 

(1) The ingredient of each part shown in said operation gestalt is an example, and may be changed suitably if 
needed. Moreover, as an organic electroluminescence display panel or a drive circuit, although there is a thing 
of various kinds of structures, this invention is applicable to all. 

(2) What is necessary is just to set it as the part which can be soldered, taking into consideration relation with 
the adjoining organic electroluminescence layer, although the part which solders the connection terminal of a 
drive circuit to drawer wiring of an organic electroluminescence display panel is so convenient that it is distant 
from the organic electroluminescence layer, of course. Drawing 7 is the example which carried out extended 
formation of the drawer wiring 100 in the direction of the cathode electrode 16. Thus, the extended direction of 
drawer wiring is good also as which direction, as long as it is convenient. 

(3) The number of partitions of a drive circuit is not limited to quadrisection like drawing 5 (B), either, and may 
be set up suitably if needed. Moreover, the thing of color display is sufficient as an organic electroluminescence 
display, and the thing of monochrome display is sufficient as it. 

[0027] 

[Effect of the Invention] As having explained above, since [ according to this invention / in the part which 
separated from this organic-electroluminescence layer from drawer wiring located on said organic- 
electroluminescence layer among drawer wiring which connects to a drive circuit two electrodes whose organic- 
electroluminescence layers are pinched ] extended formation carried out and it joins by solder in this part, the 
effectiveness that connection between a drive circuit and a display panel can make good is without being 
accompanied by the thermal damage over an organic EL device. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the sectional view showing the principal part of the operation gestalt 1 of this invention. 
[Drawing 2] It is the top view showing the situation of the principal part of the organic electroluminescence 
display panel of said operation gestalt 1, and the lap of a division drive circuit. 

[Drawing 3] It is the perspective view showing the situation of the organic electroluminescence display panel 

seen in the direction of an arrow head along with the #A-#A line of said drawing 2 . 

[Drawing 4] It is the sectional view showing the principal part of the operation gestalt 2 of this invention. 

[Drawing 5] It is the perspective view of an outline showing the situation of the lamination of the organic 

electroluminescence display panel of a passive matrix drive method, and a drive circuit. 

[Drawing 6] It is the main sectional view showing the situation of the lap of the organic electroluminescence 

display panel and drive circuit in the conventional passive matrix drive method. 

[Drawin gJZ] It is the top view showing other operation gestalten of this invention. 

[Description of Notations] 

10 — Organic electroluminescence display panel 
12 - Substrate 

14 — Transparence anode electrode 
16 — Cathode electrode 
1 8 — Organic electroluminescence layer 
20 24 - Plug 

22 26,100 — Drawer wiring 

30 32 — Insulating layer 

50 — Division drive circuit 

52 — Substrate 

54 — Drive circuit IC 

56 58 — Connection terminal 

80 — Insulating layer 

L — Distance 



[Translation done.] 
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